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Description 

BACKGROUND OF THE INVENTION 

Rolls such as those employed as roller conveyors 
for use at high temperature can be made from an inner 
metal shaft that has an outer insulating cover of asbes- 
tos. In manufacturing the roll, the asbestos can be sup- 
plied as annular discs, sometimes referred to as "wash- 
ers", which are assembled on the shaft and pressed to- 
gether, as discussed, for example, in U.S. Patent 
3,802,495. In a technically related teaching in U.S. Pat- 
ent 3,116,053, there is disclosed a roll having asbestos 
discs compressed onto a tubular shaft, the asbestos 
discs alternating between thick and thin discs. These 
are pressed together between end walls by a compres- 
sive force produced by hydraulic means. Because the 
binding agent in the asbestos tends to be destroyed at 
high temperature, it is important to maintain the discs 
under the axial pressure between the end walls. 

A conveyor roll can also be made by sliding a plu- 
rality of asbestos millboard annular discs onto a shaft, 
i.e., annular discs of a major amount of asbestos fiber 
and a minor amount of binder such as portland cement. 
These can then be compressed axiaily on the shaft. As 
disclosed in U.S. Patent 3,334,010 the asbestos can be 
a blend of chrysotile plus amphibole asbestos fibers and 
the binder can be a cement plus clay mixture. In a some- 
what technically related disclosure in U.S. Patent 
3,456,931 it is discussed that the surface of the roll can 
be heated to produce an exterior, ceramic surface on 
the roll. 

It has also been proposed to make the discs from 
ceramic fiber board, having a binder such as portland 
cement. These discs can be assembled on a metal shaft 
and compressed into roller form. However, the binder 
has a tendency to burn out, thus weakening the cover. 
Such covers have therefore not met with wide accept- 
ance as a suitable replacement for the asbestos mill- 
board covers. 

EP-A-0 020 882 discloses a non-asbestos mill- 
board refractory composition useful for the manufacture 
of lehr and glass tempering rolls comprising 10-30 wt.- 
% ceramic fiber, 0-10 wt.-% organic fiber, 35-60 wt.-% 
pyrophyllite and 20-35 wt.-% inorganic binder, based on 
dry weight. 

A proposal has also been made to use glassy fibers 
for rollers, such as rollers used in drawing sheet glass. 
In this regard, in U.S. Patent No. 3,763,533 it has been 
taught to impregnate mineral fiber with an inorganic 
binder. Strips of felted fiber can be wound around a roller 
core, impregnated with binder and heated to dry. Such 
rolls have however not proven to be sufficiently accept- 
able to find wide use in replacing asbestos rollers. 

It has also been proposed to use mineral fibers in 
feed rollers for roller tunnel kilns. U.S. Patent No. 
4,596,527 teaches the preparation of fibrous tubes, or 
sleeves, which can be slipped over a feed-roller steel 



pipe core. These sleeves ostensibly assist in ease of 
roller maintenance, as fresh sleeves can be readily 
slipped onto the pipe core during equipment down time 
after removal of the spent cover layer, which seemingly 

5 is required frequently. 

However, concerns over the safety of the working 
environment, as well as over potential damage to con- 
veyed goods from fugitive binder residues at elevated 
roll use temperature, continues. There is still a need in 

10 industry for an improved insulating roll covering, com- 
petitive in ruggedness and long-service life with asbes- 
tos covers. Such roll cover should also exhibit desirable 
insulating characteristic, yet provide a more environ- 
mentally safe product by elimination of asbestos. 

75 

SUMMARY OF THE INVENTION 

There is now manufactured an improved insulating 
roll cover. The resulting roller not only has an insulating 
cover, but such a cover which can offer improved insu- 
lating property over even prior asbestos covers. Yet the 
cover is asbestos free for more desirable handling and 
use. Furthermore, the cover is free of binders such as 
cement, thereby eliminating problems with such covers. 
The new roller can thereby offer the desirable features 
found in previous insulating rollers, while combining 
these features with much sought after improvements. 

Subject-matter of the present invention is a roller as 
claimed in claim 1 with preferred embodiments thereof 
being specified in claims 2 to 14, a roller cover thereof 
as claimed in claims 15, 16 and a method for preparing 
said roller as claimed in claim 17, and preferred embod- 
iments thereof as specified in claims 18 to 25. 

In a broad aspect the invention is directed to a roller 
especially adapted for use in roller conveying articles, 
which articles are at substantially elevated temperature, 
or which articles are being conveyed through a zone of 
substantially elevated temperature, which roller com- 
prises an inner shaft having at least one dense and re- 
fractory, elevated temperature resistant annular insulat- 
ing cover member of highly compressed at least sub- 
stantially ceramic fiber. 

In another aspect the invention relates to an insu- 
lating cover member wherein the compressed fiber in- 
cludes fibers that are compressed in an amount within 
the range of from about 50 percent to about 80 percent 
to a density within the range of from about 0.256 to about 
0.80 gem* 3 (16 to about 50 pounds per cubic foot). 

Other aspects of the invention are directed to the 
method of making the roller having an insulating roll cov- 
er of the present invention which may contain additive 
for hardening the cover and to their method of manufac- 
ture. 

The novel roll covers may have the highly com- 
pressed fiber as an underlayer, or core, for an outer layer 
of refractory which can be a fiber-containing material. 



25 



30 



35 



40 



45 



50 



3 



EP 0 473 926 B1 



4 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of an insulating roll 
having a central shaft and fiber cover. 

Figure 2 is a view in section, a portion only, of an s 
insulating roll of the present invention, the roll being a 
double-type roll variation containing a load bearing 
member in the cover and having a castable outermost 
layer. 

Figure 3 is a partial view, in section, of an insulating 
roll of the present invention depicting a double type roll 
variation. 

Figure 4 is also a partial view, in section, of an in- 
sulating roll of the present invention having a hardcoat 
outer layer. 

Figure 5 is an exploded view depicting the assembly 
of fiber discs into fiber sections and then into roll cover 
preparation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

For the roller, at least one roller cover insulating lay- 
er will be provided by highly compressed ceramic fiber. 
It is often advantageous that this fiber be binder-free. 
Compressed, binder-containing fiber may be useful, 
and will be discussed further on hereinbeiow. By ceram- 
ic fiber" it is meant that the fiber will be a major amount, 
i.e., greater than 50 weight nt, of ceramic fiber as e.g. 
silica containing fiber and the minor amount, under 50 
weight percent, balance can be other synthetic or natu- 
ral mineral fiber, e.g., glass fiber or mineral wool, includ- 
ing mineral wool with additives. Advantageously, for 
best roller performance without degradation under high 
heat application, the fiber will be at least about 80 weight 
percent ceramic fiber and preferably for best overall per- 
formance characteristics, will be all ceramic fiber. 

Although it is contemplated that such ceramic fiber 
may not be a silica-containing fiber, as represented by 
alumina fiber or fiber of boron compound material, e.g., 
fibers of boron oxide, boron carbide and boron nitride, 
it is preferred for economy that the ceramic fiber be a 
silica-containing fiber. The silica-containing fiber may 
simply be silica fiber, although usually the silica is 
present with one or more of alumina, zirconia, chromia, 
or titania. Such silica-containing fibers are also meant 
to include fibers from silicon nitride, silicon carbide, cal- 
cium-aluminum silicate and the like. Advantageous fib- 
ers which have desirable inertness, i.e., non-reactivity 
with the working environment as well as with articles be- 
ing conveyed over the roller, combined with a desirable 
insulating property can be prepared from silica and alu- 
mina. Improved high-temperature properties for ceram- 
ic fiber can be achieved when the silica and alumina are 
combined with zirconia or titania. 

Typically, with commercially available fibers pre- 
pared from silica and alumina, the alumina content can 
vary in an amount of from about 45 to about 80 weight 



percent alumina with an about 20 to 55 weight percent 
balance of silica. Where additional substituents are uti- 
lized, e.g., zirconia, the constituent ranges can be fur- 
ther varied. Thus where zirconia may be present, it 
might contribute as little as about 3 weight percent. 
There can then be present, as taught in U .S. Patent Nos. 
4,558,01 5 and 4,555,492, silica in an amount from about 
45 up to 75 weight percent or more, and alumina in an 
amount of as little as about 10 weight percent, up to 
nearly 40 weight percent. Moreover, the amount of zir- 
conia in some formulations may exceed 20 weight per- 
cent. It will be understood that the fiber may be prepared 
by any process useful for preparing ceramic fiber. Com- 
mercially, such processes include those which fiberize 
a molten stream, e.g., blowing of a molten stream to 
fiberize the molten material, or causing the molten 
stream to impact rapidly spinning wheels which fiberizes 
the melt. Commercial manufacture also includes sol-gel 
processing. 

As the fibers are produced, it will be typical that they 
will be initially accumulated together into a mat form. 
Such may be accomplished as by collecting random fib- 
ers on a continuous chain-mesh belt apparatus. The ac- 
cumulated fibers that typically are collected on the mesh 
belt apparatus can then be needled or stitched together. 
For purposes of the present invention, these fibers in 
mat form, or when consolidated as by needling into blan- 
kets, can also be compressed, with or without the appli- 
cation of heat. Typically in accumulated form, the initial 
mats will have a density on the order of from about 0.032 
to about 0.064 gem -3 (2 to about 4 pounds per cubic 
foot), and after consolidating the fiber, the accumulated 
fibers as blankets will have a density on the order of from 
about 0.064 to 0.16 gem' 3 (4 to 10 pounds per cubic 
foot) for ceramic fiber. Any p recompression in accumu- 
lating the fibers, as by heating or rolling, will still typically 
provide a blanket having a density of not above about 
0.16 gem' 3 (10 pounds per cubic foot). 

The mats or blankets, the fiber in which may also 
be generally referred to herein as "bulk" fiber, can be 
stamped or cut into disc shape. Bundles of these discs, 
especially when stamped from a thin blanket, may then 
be precompressed into multiple-disc "sections" some- 
times also referred to herein as "donuts". Typically, the 
initial blankets can have thickness from on the order of 
0.635 to 1 .27 cm (1/4 to 1/2 inch), up to as thick as 1 5.24 
cm (6 inches). For the thinner ceramic fiber blankets 
which are usually 0.635 cm (1/4 inch) up to about 2.54 
cm (1 inch) thick, discs can be compressed into typically 
2.54 to 10.16 cm (1 inch to 4 inch) thick sections. The 
thicker blanket discs may not be precompressed into 
sections. Upon compression into sections, which com- 
pression can be in an amount, as more particularly dis- 
cussed hereinbeiow, from about 50 percent to about 80 
percent, the fiber may be compressed to a density that 
might vary, in broadest consideration and basis dry fiber, 
within the range of from about 0.256 to about 0.80 gem* 3 
(1 6 to about 50 pounds per cubic foot). 
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As an example, a blanket prepared from a readily 
available commercial silica-alumina fiber and having an 
initial density, as formed, of 0.128 gem* 3 (8 pounds per 
cubic foot), or "8-pound blanket", can be compressed 
50 percent to a density of 0.256 gem* 3 (16 pounds per 
cubic foot). More typically, fiber will be compressed to 
provide a density within the range from about 0.288 to 
about 0.64 gem- 3 (18 to 40 pounds per cubic foot). The 
same readily available commercial fiber 8-pound blan- 
ket compressed above about 60 percent can provide a 
fiber density of on the order of greater than 0.32 gem -3 
(20 pounds per cubic foot). If compressed more toward 
the top of the range, e.g., 80 percent, such 8-pound 
blanket will have a density approaching 0.64 gem* 3 (40 
pounds per cubic foot). For such commercial ceramic 
fiber prepared from silica and alumina, a greater than 
0.32 gem* 3 (20 pounds per cubic foot) density, e.g., an 
about 0.352 to 0.64 gem* 3 (22 to 40 pounds per cubic 
foot) range of density, is highly advantageous for best 
fiber insulating characteristic. It is to be understood that 
compression may be of wet or dry fiber, but unless oth- 
erwise specified, compressed fiber densities are to be 
understood to be for dry fiber. 

For many applications it is most advantageous to 
utilize a bulk fiber since the individual fibers in the bulk 
fiber are of varying lengths. Such fibers of varying 
lengths enhance the ability of the fibers to intertwine and 
hold together under compression. For these applica- 
tions using fibers of varying lengths, it is further desira- 
ble that all fibers have a length of at least about 1 .27 cm 
(0.5 inch), with long fibers usually having length within 
the range of from about 20.32 cm (8 inches) up to a 
length of about 25.4 cm (10 inches). Usually only a very 
few fibers will be longer than about 25.4 an (1 0 inches), 
as such fibers can be difficult to work with, while fibers 
shorter than about 1 .27 cm 0.5 inch) may be of insuffi- 
cient length to effectively intertwine for these fibers of 
varying lengths. A particularly preferred fiber mixture or 
fibers of varying lengths has some individual short fibers 
at least about 5.08 to 10.16 cm (2 to 4 inches) long, in 
mixture with long fibers, i.e., longer than 10.16 cm (4 
inches) and with lengths up to about 20.32 to 25.4 cm 
(8 to 10 inches), often with fibers of at least about 15.24 
to 20.32 cm (6 to 8 inches) in length. 

it is however to be understood that in some appli- 
cations it can be useful to employ milled fiber or chopped 
fiber, or both. Chopped fiber i.e., bulk fiber which has 
been chopped, can have individual fibers generally from 
0.635 cm (0.25 inch) to 2.54 (one inch) in length. Milled 
fiber, typically fiber that has been chopped and subse- 
quently ball-milled, can be of extremely short, and more 
uniform length. Fiber lengths for milled fiber can be on 
the order of 10 to 30 microns. Although mixtures are 
contemplated for milled fiber with other fibers, e.g., one 
or more of chopped fibers or the above described fibers 
of varying lengths, it is to be understood that the milled 
fiber may be utilized by itself, such as in a hardcoat for- 
mulation, as Will be described in detail hereinafter. Also, 
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since milled fiber is not as subject to fiber crushing as 
are individual longer length fibers, the utilization of 
milled fiber can be particularly serviceable at elevated 
compression. 

s Milled fiber may be used in applications in rollers 
where elevated shot content, or shot of enlarged size, 
or both, may be deleterious, such as rollers utilized with 
stainless steel strip in catenary lines where shot can 
lead to marking of the product. As the word is used here- 
to in, "shot" refers to the non-fibrous, and usually chunky, 
ceramic particles that are found in bulk ceramic fiber, e. 
g., ceramic fiber blanket. Typically, where long fibers 
that have individual fibers of varying lengths are used, 
the shot content retained on a 40 mesh screen (U.S. 

is Sieve Series) may be as great as on the order of 2 to 5 
percent, with particle size for individual pieces of the 
shot being as great as 1 00 microns. If such is of concern, 
a castable cover, more typically a hardcoat cover, as de- 
picted in Fig. 2 and discussed hereinbelow, can be used 

20 as a shot containment coating. Also, use of milled fiber 
may enhance roller serviceability, since milling of the fib- 
er tends to crush shot particles to a size of less than 
about 20 microns, thus reducing to eliminating concern 
for product marking. Chopped fiber can be similarly uti- 

25 lized in the manner of milled fiber, such as in mixture. 
Alone or in mixture it can be most serviceable in castable 
formulations such as in a shot containment coating. It 
can thus be especially useful where marking of the ar- 
ticles being conveyed across the roller is of concern. 

30 it has not been industrial convention to substantially 
compress ceramic fiber owing to a concern for crushing 
the fiber, it has however now been found that discs of 
the fiber on a shaft can be highly axially compressed. 
Such compression for ceramic fiber should be in an 

35 amount from above about 50 percent up to most always 
about 80 percent, although slightly greater compres- 
sion, i.e., 83 to 85 percent might be achieved. A com- 
pression of less than about 50 percent will not provide 
for a desirable dense fiber having the requisite resist- 

40 ance to compression at the roll surface as required in 
the industry. On the other hand, most always a compres- 
sion of greater than about 80 percent may lead to fiber 
crushing. Advantageously for desirable roil strength and 
resistance to surface compression, the ceramic fiber will 

45 be compressed in an amount above about 55 percent, 
or more often above about 60 percent and preferably 
within a range of from about 65 to about 75 percent. 

The amount of compression tolerated by the fiber 
without deleterious fiber crushing may be determined by 

so the wet or dry condition of the fiber. In fiber production, 
the fiber can usually be expected to be in dry condition, 
and appear and feel dry to the touch, often owing to the 
elevated temperature conditions used in producing the 
fiber. In brief, wet fiber is fiber that has been wetted, such 

ss as with a lubricant, rigidizer or binder, each of which will 
be discussed hereinbelow, and the fiber can appear and 
feel wet to the touch. As a general rule, wet fiber can be 
more highly compressed without running as great a risk 
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of fiber crushing. With dry fiber, a range of compression 
for ceramic fiber from above about 50 percent up to 
about 70 percent or possibly, as a most elevated com- 
pression, about 75 percent, will be advantageous. It is 
generally contemplated that wet fiber will be readily sus- s 
ceptible to compression across the full 50 percent to 80 
percent compression range. However, even with wet fib- 
er, compression from about 50 percent, up to about 70 
percent, is preferred. By wet fiber, it is meant to include 
fiber which is simply wetted by water. More typically, a 
lubricant will be used. By use of the word ■lubricant 8 
herein there is meant the use of a substituent which will 
volatilize without providing more than an incidental res- 
idue in the roller, and preferably, no residue. Such vol- 
atilization will most always be complete at drying tem- 
perature, although some residual volatilization may be 
effected at the operating temperature of the roller. Gen- 
erally, the lubricants are organic materials including or- 
ganic liquids or organic substituents dispersed or solu- 
bilized in liquids. Soap dispersions can serve as useful 
lubricants. The lubricant can be applied tothe fiber when 
the fiber is in mat form, by any means usually employed 
for applying a liquid to a porous solid, e.g., spray or dip 
application. It also may by useful to apply the lubricant 
to a disc or section that has been partially compressed. 
The lubricant can penetrate into the partially com- 
pressed fiber mass, as by wicking. The resulting lubri- 
cated fiber mass is then subjected to final compression. 

For some applications it may be desirable to use a 
binder in the compressed fiber roll cover. Such may be 
a "fugitive binder", that is, a binder that will be readily 
susceptible to volatilization from the cover during drying 
of the cover or at elevated temperature use. Such fugi- 
tive binder may readily penetrate into the compressed 
fiber roll. It may also be referred to herein as an "organic 
binder", and representative such binders include starch, 
latex materials and cellulosic substituents, e.g., an 
aqueous suspension of cellulose methyl ether. The word 
"binder" may also refer to a substance which will not 
readily penetrate into the compressed fiber roll, such as 
by wicking, in appreciable amount. These binders, 
sometimes referred to herein as "inorganic binders", in 
general may be used with the fiber prior to or after com- 
pression. Representative inorganic binders include ce- 
ments, calcium aluminate and clays. Thus, the inorganic 
binders are materials which will be present, at least as 
a residue in substantial amount, in the compressed fiber 
roll cover during use of the roll cover. 

If the material used is capable of impregnating the 
compressed fiber roll, i.e., wicking into the compressed 
fiber roll, as well as also leaving a residue within the roll 
on drying and which will be retained in the roll for roller 
use, such material is referred to herein for convenience 
as a "rigidizer". Representative rigidizers are such as 
colloidal silica, colloidal alumina, colloidal zirconia, or 
similar liquid materials. Where the rigidizer used is in 
colloidal form, it may be referred to herein as a "colloidal 
rigidizer". The rigidizer may be applied to the fiber either 



before compression or after. The method used may be 
any of those typically employed for impregnating a fiber 
with a liquid, e.g., soaking or spraying or the like. Even 
for the most highly compressed fiber, i.e., the 80 percent 
fiber compression, a rigidizer mixture, e.g., a solution 
containing colloidal silica or colloidal alumina or both in 
a liquid vehicle, will readily impregnate the roll cover by 
capillary action, or "wicking", and can penetrate com- 
pletely throughout the compressed ceramic fiber. It is 
however to be understood that such penetration may 
purposefully be limited to only an outermost layer of the 
compressed ceramic fiber, or that the impregnation will 
provide a gradation of the rigidizer, which can be most 
concentrated at the outer roller fiber surface. 

Generally, the rigidizer composition will include col- 
loidal silica such as a LUDOX R colloidal silica dispersion 
manufactured by E.I. DuPont de Nemours and Compa- 
ny. Such dispersions are understood to be aqueous sus- 
pensions of sodium-stabilized, or ammonia or aluminum 
stabilized, silica particles, with ammonia stabilized be- 
ing preferred, typically containing 40-50 weight percent 
solids, but may be more dilute, e.g., contain 20 weight 
percent solids. The colloidal silicas, which may also be 
referred to herein as silica sols, are generally the alka- 
line sols, e.g., having a pH of at least 8.5. They are un- 
derstood to be composed of discrete dense spherical 
particles typically of silica. Suitable substitutes for silica 
in sol form can include ethyl silicates, silicate polymers, 
ethyl pofysilicates and colloidal alumina such as alumi- 
num oxide sol. It is to be understood that where a rigidiz- 
er composition such as a silica sol is to be used, such 
can be further modified to contain additional additives. 
These additives may include on the order of from as little 
as 0. 1 weight percent of up to 5 weight percent or more, 
e.g., up to 10 weight percent, basis the weight of the 
rigidizer composition solids, of an additive such as an 
organosilane coupling agent, or a polymeric agent such 
as an acrylic polymer. It is also contemplated that com- 
pressing and rigidizing can be a multi-step process. For 
example a fiber roll may be compressed, e.g., at 50 per- 
cent compression, then penetrated with a rigidizer, then 
compressed further, as by up to as much as 80 percent. 
Additional rigidizer could then be added after the second 
compression step. Moreover, whenever the rigidizer is 
used, it can be used in a multi-step, impregnate-dry-im- 
pregnate operation terminating in a final drying step. 

Generally, the rigidizer will be used in an amount to 
provide from about 5 weight percent up to about 70 
weight percent or more, and preferably about 15 to 60 
weight percent, of rigidizer residue after drying of the 
roll, in the total weight of the roll. After use, the resulting 
impregnated cover should be dried. Drying, as such 
term will generally be used herein, may be accom- 
plished at quite elevated temperature, e.g., 500° C, but 
also such for economy will advantageously be at a more 
modest temperature such as from about 300° C down 
to about 100° C or below. After application of rigidizer, 
drying is preferably at such more modest temperature, 
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e.g., about 200° C, for a time of up to about 24 hours, 
but more usually from about 8 hours to about 1 2 hours. 
Thereafter, the fiber cover may be further conditioned in 
a manner such as described hereinbelow. For example, 
the cover can be heat treated at an elevated tempera- s 
ture of as much as up to 1093°C (2000°F), for an im- 
pregnated ceramic fiber, thereby vaporizing any fugitive 
solvent or liquid vehicle of a rigidizer or of a binder and 
leaving the residue in the compressed fiber roll cover. 

Referring then to the figures, Figure 1 shows a roll 
1 comprised of a metal shaft 2 having a compressed 
fiber cover 3. The compressed fiber cover 3 is contained 
within end plates 4. The metal shaft 2 is supported and 
may be internally cooled all by means not shown. The 
end plates 4 maintain compression on the compressed 
fiber cover 3, also by means not shown. 

Referring then to Figure 2, a roll 10 has an inner 
shaft 11 . This shaft 11 may be solid, but in the figure is 
depicted as hollow providing a passageway 1 2 for entry 
of a cooling liquid feeding from a source not shown into 
the shaft 11 . At the zone of the shaft 11 over which ob- 
jects will be conveyed, the passageway 1 2 expands into 
a cooling chamber 13. At the end opposite from the cool- 
ing chamber 1 3, the shaft is supported and may be ro- 
tationally driven, all by means not shown. The outer por- 
tion of the metal shaft 11 is substantially covered along 
the axial direction of the shaft 11 with an inner core mem- 
ber 14 of compressed fiber discs. This fiber disc inner 
core member 14 can be held under compression by 
means of an end stud 41 which has an outer threaded 
surface 42. On top of the fiber disc inner core member 
1 4 is an outer cover member 1 6 of compressed ceramic 
fiber discs. For maintaining end plate compressive pres- 
sure on the outer cover member 1 6 there is used a push 
ring 43 and threaded nut 44. Interspersed between 
these compressed fiber discs of this outer cover mem- 
ber 1 6 axially along the inner core member 1 4, is a load 
bearing member 17. This member is cushioned by the 
inner core member 14 and firmed in place by the outer 
cover member 1 6, which also permits for expansion and 
contraction of the load bearing member 17. The load 
bearing member 17 has an exterior surface 18. On the 
outer surface of the outer cover member 16 of com- 
pressed fiber discs is an outermost castable cover layer 
1 9, which may also be referred to herein as a "shot con- 
tainment coating". This outermost cover layer 19 can 
serve to contain shot in the outer cover member 16, if 
such is present. It is to be understood that these load 
bearing members 17, will have their exterior surface 18 
raised above the castable cover layer 1 9, as for example 
in application where the roller 10 is used for conveying 
strip steel to a catenary furnace for annealing. 

Referring next to Fig. 3 a roll 10 has a shaft 11, 
which is hollow, providing a passageway 1 2 for a cooling 
liquid. At the end of the roll 10 there is an end plate 15 
secured by welding to the shaft 11. For insulation, this 
roll 10 has an inner, compressed fiber roll cover 31 pre- 
pared from compressed fiber discs (not shown), which 



10 

inner cover 31 is compressed in direct contact with the 
metal shaft 11. Although this inner roll cover 31 will be 
referred to herein as the compressed fiber roll cover 31 , 
it is to be understood that for some covers the inner roll 
may be obtained in a manner other than the compres- 
sion discussed herein, e.g., by vacuum forming. On top 
of this inner, compressed fiber roll cover 31 is an outer 
compressed fiber roll cover 32. This particular roll con- 
struction of Figs. 2 and 3, which may be referred to here- 
in as a "double-type" roll, contains, for example, the in- 
ner roll cover 31 and the outer roll cover 32, of Fig. 3. 
Covers of such structure will be discussed again here- 
inbelow. Contained in the outer compressed fiber roll 
cover 32 is a load bearing member 1 7. This load bearing 
member 17 has an exterior surface 18 which is shown 
flush with the outer surface of the outer compressed fib- 
er roll cover 32. This load bearing member 17 inwardly 
in a radial direction is seated on the inner roll cover 31. 
Additionally, it is to be understood that such double-type 
roll may initially have only compressed fiber for the outer 
roll cover 32. Then, a groove can be machined in this 
outer roll cover 32 and castable material is then cast or 
placed in the groove to serve as the load bearing mem- 
ber 17. 

Referring then to Fig. 4, a roll 10 has a metal shaft 
1 1 which contains a passageway 1 2 for a cooling liquid, 
not shown. At the end of the shaft 11 there is an end 
plate 15 secured to the shaft 11 by welding. Mounted 
directly on the outer surface of the shaft 11 is a com- 
pressed fiber roll cover 36 prepared from compressed 
fiber discs (not shown). Atop this compressed fiber roll 
cover 36 is an outer hardcoat layer 37. Hardcoats as will 
be serviceable for preparing such a hardcoat layer 37 
are discussed in greater detail hereinafter. Also present 
around the metal shaft 11 are spacers 38. As depicted 
in the figure, the spacer 38 extends through the com- 
pressed fiber roll cover 36 as well as the hardcoat layer 
37. This spacer 38 can serve to add flexibility to the cov- 
ering for the roll 10. Although the spacers 38 may take 
the general form of a load bearing member 17, they are 
however not load bearing members. The spacers 38 
may be flush with, recessed, or raised above the outer 
surface of the compressed fiber. Suitable materials for 
such spacers include ceramic fiber board and fibers in 
accumulated form, especially those which have been 
made by the sol-gel process, as well as metals in foil 
form, e.g., foil discs, with each separator being a com- 
pressed product of multiple, individual metal foil discs. 

As depicted in Figure 4, only the compressed fiber 
roll cover 36 abuts against the end plate 15. This not 
only maintains compression for the fiber roll cover 36, 
but also maintains placement for the spacer 38. In the 
assembly depicted, the hardcoat layer 37 is thus not un- 
der axial compression. Also, for a double-type roll, as 
depicted in Fig. 2, the stud 41 abutting against only the 
inner core 14 may be in fixed position. Then the outer 
cover 16 is compressed against the push ring 43 and 
under adjustable compression from the threaded nut 44. 
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In this manner, the inner roll cover 1 4 and outer roll cover 
16 can be maintained under differing compression. Un- 
derstandably, at the opposite end of the roll the end plate 
may be the same for both the inner core member 1 4 and 
outer cover member 16, and may be fixed, as the welded 5 
plate 15 of Fig. 3. The nut 44 of Fig. 2, can then permit 
adjustable compression for the outer cover member 16, 
which compression may be adjusted during use of the 
roll 10. 

Referring then to Fig. 5, a representative fiber disc 
21 , such as a needled disc of silica-containing ceramic 
fiber, is accumulated with a substantial additional 
number of like discs 21 . By use of the term "disc 1 herein 
it is meant an object of most usually circular outer diam- 
eter, although it is to be understood that the disc may 
be of differing shape. For example, the disc may be oval 
or out of round to provide a cam affect, or possibly con- 
tain edges or ridges, such as to provide a ratchet affect. 
In this regard then, it is contemplated that the outer pa- 
rameter will most always ascribe a substantially circular 
configuration. The disc 21 has an at least substantially 
centrally located disc aperture 22. Typically the disc 21 
will have an aperture 22, in this case circular, that has 
an aperture dimension, in this case a diameter dimen- 
sion, that extends within the range of from about 1 .27 
cm (0.5 inch) to about 20.32 cm (8inches). However, 
other aperture shape, such as hexagonal, may be useful 
whereby the aperture dimension will be across the cent- 
er of the disc from flat-to-flat. 

As discussed hereinbefore, these discs, which are 
precompressed into sections, will typically have a thick- 
ness axially of at least about 0,635 cm (1/4 inch) usually 
to about 2.54 or 5.08 cm (1 or 2 inches), although discs 
of axial thickness of as great as 20.32 cm (8 inches) are 
contemplated. It is to be understood that especially for 
these discs 21 of greater axial thickness, such may be 
precompressed even before they are compressed into 
sections 23. Usually there will be a width of fiber, meas- 
ured outwardly, from the center of the discs 21 of at least 
about 2.54 cm (1 inch), and can be up to about 1 0. 1 6 to 
15.24 cm (4 to 6 inches), or more, e.g., 30.48 cm (12 
inches, extending from the outer edge of the disc aper- 
ture 22 to the outermost perimeter of the disc 21 . Such 
outermost perimeter will generally extend, as measured 
by the length of a line through the center of the disc 21 , 
from about 5.08 cm (2 inches) to about 91 . 44 cm (3 feet), 
which generally because of the preferred circular shape 
of the disc 21 will be referred to herein as a diameter of 
from about 5.08 cm (2 inches) to about 91 .44 cm (3 feet). 

A bunch of these fiber discs 21 which are usually of 
lesser blanket thickness are then compressed to pro- 
vide a fiber section 23. Such a fiber section 23 can be 
prepared from the fiber discs 21 by compressing the 
discs 21 . This compression can be undertaken by any 
means generally useful for compressing fiber, e.g., by 
the use of air or hydraulic pressure. Although Precom- 
pressing of fiber sections will almost always be handled 
on the shaft, it is to be understood that sometimes com- 



pressed fiber sections will be otherwise formed and then 
placed on the shaft. The fiber section 23 will usually be 
compressed in an amount from about 50 percent to 
about 80 percent to provide a fiber density within the 
range from about 0.256 to about 0.80 gcnr 3 (1 6 to about 
50 pounds per cubic foot). The resulting fiber sections 
23 are then at least substantially similar in shape to the 
fiber discs 21, e.g., have a section aperture 24 dimen- 
sion as well as total section diameter dimension as for 
the disc 21 . As mentioned hereinabove, these precom- 
pressed sections 23 will have axial thickness typically 
within the range from about 2.54 cm (1 inch) to about 
1 0. 1 6 cm (4 inches), although they may be much thicker, 
e.g., up to almost 60.96 cm (2 feet). The use of adhe- 
sives or other means to prepare these sections 23 is 
often avoided. When such are avoided, the resulting roll 
cover may be completely additive-free in use. 

The sections 23 are then accumulated onto a metal 
shaft 25 by simply sliding the section 23 over the shaft 
25 so that the shaft passes through the aperture 24. The 
shaft 25 at its far end is equipped with an end plate 26. 
Typically, the metal shaft 25 will have a hollow, at least 
substantially centrally located aperture 27 which can be 
used for the passage of cooling fluid, not shown. When 
a substantial number of sections 23, e.g. on the order 
of a dozen or more, have been assembled in a loose 
pack on the shaft 25, a moveable end plate, not shown, 
is moved against the last-on section 23 in a manner op- 
posing the end plate 26. Pressure can then be brought 
on the fiber sections 23 by the end plates in any manner 
convenient for compressing the fiber sections together. 
For example, threaded rods can connect the end plates 
and an air wrench can be used to tighten bolts at the 
end of the rods to gradually bring the end plates closer 
and closer together. Or hydraulic cylinders can be used 
to press against end plates, thereby obviating the need 
for threaded rods. After compression of the sections 23 
by such procedure, a locking ring, not shown, can be 
used to replace the movable end plate and the proce- 
dure can be repeated of sliding an assembly of fiber sec- 
tions 23 onto the shaft 25 with the subsequent reappli- 
cation if the movable end plate and then applying pres- 
sure. It is to be understood that for the discs 21 , and 
particularly for discs 21 prepared from thicker blanket, 
e.g., blanket on the order of from about 10.16 cm (4 inch- 
es) to 15.24 cm (6 inches) thick, that such discs 21 can 
be placed directly on the shaft 25. Pressure will be 
brought against these discs without need for precom- 
pression into sections. When a roll 28 of desired length 
has been assembled, the movable end plate can be re- 
placed by a permanent end plate. It is contemplated that 
any hard, high temperature resistant material may serve 
for the central shaft 25, e.g., a ceramic or metal shaft 
such as an iron shaft. The material should also be non- 
porous and liquid confining if a hollow shaft is used along 
with a coolant. However, for economy the shaft will most 
always be a metal shaft and advantageously for best 
economy a steel shaft. Where internal cooling is em- 
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ployed, such can be accomplished by means of a circu- 
lating fluid, which for economy is preferably water or air. 
It is well recognized that these shafts in use can warp, 
particularly under upset conditions. The outer coverings 
with their insulating character, thus desirably enhance 
the service life of the roll. Although the shafts herein 
have all been shown to be circular in cross-section, it is 
to be understood that other forms, e.g., square or hex- 
agonal, can also be useful. 

Where load bearing members 17 are used, which 
members 17 may also be referred to herein as "tires 0 , 
these can be made from any high temperature resistant, 
as well as shrinkage resistant, and hard material such 
as a ceramic or metal. It is important that such load bear- 
ing member 1 7 be capable of accepting and maintaining 
a smooth exterior surface 18. Many materials can or 
have been used for these load bearing members 17 in 
industry. However, it is most usual to manufacture these 
load bearing members 17 of ceramic material such as 
a silica. Fused silica is resistant to shrinkage and has 
virtually no coefficient of expansion under the typical op- 
erating conditions of the roll. These characteristics 
make fused silica particularly attractive for this applica- 
tion. Other materials that may be used include steel, 
mullite, fiber board, cordierite or other castable material 
in addition to the just discussed fused silica, hardcoat 
and binder. 

It should be understood that in addition to using 
fused silica or the like, e.g., alumina or zircon ia or com- 
bination including such materials, as a load bearing 
member 17, such is representative of materials which 
also may be utilized as a sleeve. By use of the word 
"sleeve", it is meant an item that can be slid over some 
to all of the outer surface of the compressed fiber cover. 
U.S. Patent 3,751 , 1 95 discusses a sleeve of fused silica 
particles interbonded with colloidal silica or cement. It is 
to be understood that the fused silica sleeve material of 
this patent may be cast directly on an underlying com- 
pressed fiber layer and cured thereon. Whether em- 
ployed as a sleeve, or as a tire, or whether directly cast 
on underlying fiber, the fused silica or the like will serve 
to extend the wear life of the roll, since the sleeve bears 
the weight of objects that are being transported over the 
roll. Such a sleeve, or tire (load bearing member), or di- 
rect cast material, can be prepared from a composition 
which will generally be referred to herein as a "castable" 
material. 

As the term is used herein, "castable" material 
means any material which can be hardened to form a 
load bearing sleeve or tire, or such material cured di- 
rectly on an underlying compressed fiber layer. The ma- 
terial can be cast directly over the compressed ceramic 
fiber roll cover, such as to provide an outer cover wear 
tread. Thus, particularly for such material, radial com- 
pression may be used with such roil, or at least con- 
straint can be used in a radial direction, as where the 
material is cast over the ceramic fiber. However, it will 
be understood that in general the ceramic fiber will be 



subjected to axial compression, although it is contem- 
plated that a combination of axial compression with ra- 
dial compression, or constraint, may be used. In addition 
to including ceramics such as fused silica, such castable 
5 materials may typically be made from formulations con- 
taining silicates, e.g., sodium silicate or zirconium sili- 
cate, in combination with oxides, such as aluminum ox- 
ide or magnesium oxide, as well as be typically made 
from cermets, or from cement or clay, which might be in 
mixture with additional ingredients such as ceramic fiber 
and talc. Where the material specifically includes a ri- 
gidizer plus ceramic fiber, usually chopped fiber or 
milled fiber, or both, which material is typically cast on 
underlying compressed fiber, this specie of castable ma- 
terial will most always be referred to herein for conven- 
ience as a "hardcoat". Such a hardcoat provides a par- 
ticularly desirable shot containment coating 19 as de- 
picted in Fig. 2. 

For example, U.S. Patent 4,174,331 discloses a 
hardcoat composition comprising ceramic fiber, silica 
and an adhesion agent such as an acrylic polymer or 
cellulose material. As formulated, a preferred hardcoat 
can contain milled ceramic fiber, usually in a major 
weight amount for the hardcoat fibers, and chopped ce- 
ramic fiber in minor weight amount. Some additional fib- 
ers, e.g., carbon fiber may also be present. Such pre- 
ferred hardcoat may contain from about 70 to about 95 
weight percent, and more often 75-85 weight percent, 
of milled fiber, 5 to 25 weight percent, and most always 
13-23 weight percent, of chopped fiber and a balance 
up to about 5 weight percent carbon fiber. Usually there 
will be on the order of about 2 weight percent or less of 
carbon fiber in this preferred composition. Since the car- 
bon fiber may bum out as the formulation is dried, the 
retained hardcoat composition may then contain the 
other fibers in slightly differing amount, e.g., more on the 
order of about a 75 weight percent minimum for milled 
fiber. In this composition, it is desirable to have the 
milled fiber be prepared by a process which fiberizes a 
molten stream, and then have the chopped fiber pre- 
pared by the sol-gel process. For such preferred hard- 
coat, the rigidizer used wilt be a colloidal rigidizer. In for- 
mulating the hardcoat, this colloidal rigidizer will advan- 
tageously contribute from about 20 to about 60 weight 
percent of the hardcoat composition formulation, basis 
a rigidizer of 40 weight percent solids. Hence, such ri- 
gidizer can be expected to provide an about 8-24 weight 
percent of solids in the dry hardcoat. Preferably, the col- 
loidal rigidizer will be present in an amount from about 
30 to about 50 weight percent of such wet formulation. 

A castable composition of particular interest in- 
cludes rigidizer plus chopped ceramic fiber together with 
binder. More particularly, the rigidizer employed will be 
colloidal rigidizer. Typically, the rigidizer will supply from 
about 20 weight percent to about 60 weight percent of 
the total wet formulation, i.e., about 8 to 24 weight per- 
cent of the final product, solids basis, for a 40 weight 
percent solids colloidal rigidizer More often, the rigidizer 
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will supply from about 30 to about 50 weight percent of 
the formulation. Another substantial ingredient will be 
chopped ceramic fiber. Usually this will be fiber prepared 
by the sol-gel process. This fiber may be present in the 
final solid product in an amount from about 20 to about 
40 weight percent of the total formulation. Then a binder 
such as calcium aluminate can be present in an amount 
from about 35 to about 60 weight percent of the formu- 
lation. Frequently a combination of binder ingredients 
will be used, e.g., calcium aluminate with talc. In such 
instances, the second binder ingredient, i.e., the talc, 
will typically supply about 5 weight percent of the total 
formulation. 

After such a roll 28 has been freshly assembled, the 
outer surface of the roll may be rough. It can then be 
worked to provide a hardened, as well as smooth, outer 
roll fiber surface. For example, the outer surface of the 
ceramic fiber can be smoothed by burnishing the fiber, 
usually after machining, or after machining plus grind- 
ing. This may be achieved by forcing a highly polished 
rotatable metal element forcefully against the fiber sur- 
face and then moving this burnishing tool back and forth 
against the fiber roll as the fiber roll is being rotated. 
Smoothing can not only provide for a highly desirable 
smooth and uniform surface, but can also serve to im- 
prove and harden the fiber cover at its outer surface. 
This outer surface working can also be utilized to pro- 
vide indentations in the fiber cover, e.g., so as to provide 
a textured outer appearance that can serve to offer bet- 
ter gripping of the cover with the product moving across 
the roll cover. After any outer surface working, including 
machining or grinding, the fiber cover may then be fur- 
ther conditioned, e.g., heat treated as by laser anneal- 
ing, at an elevated temperature such as within range of 
from about 538°C (1000°F) to about 1093°C (2000°F). 
for ceramic fiber. Such heat treatment may be per- 
formed before or after working, e.g., burnishing. Advan- 
tageously for economy, no such further conditioning is 
generally necessary. 

The fiber cover, without using rigidizer or binder, 
and without an outer sleeve or layer of castable material, 
will provide a dense, impact resistant and thermally sta- 
ble surface. Moreover, the super compressed cover now 
achieved can exhibit minimal shrinkage in use, e.g., on 
the order of merely 2 to 4 percent or less. This minimal 
shrinkage will desirably retard, and can even eliminate, 
the separation of individual compressed fiber discs dur- 
ing roll use. 

The compressed fiber cover, without using rigidizer 
or binder, will typically not register hardness on testing 
with a Schmidt hammer, which may also be referred to 
herein as an "H-Meter". Thus for some applications it 
will be desirable to use rigidizer or binder in the com- 
pressed fiber cover to obtain a more hardened surface. 
For example, a commercial silica and alumina ceramic 
fiber of intertwined varying length fibers, and com- 
pressed to about 60% compression can have enhanced 
surface hardness by rigidizer application. For a single 



application of rigidizer to such fiber, or "single dip", the 
compressed fiber roll surface after drying will usually 
have a surface hardness within the range of from about 
10 to about 20, as measured by Schmidt hammer using 

s the R scale in a range of 1 .05 x 1 0 6 to 7.03 x 1 0 6 Nnrr 2 
(1 ,500 to 10,000 pounds per square inch). Where, after 
drying, the resulting rigidized fiber is subjected to a sec- 
ond application of rigidizer, also termed "double dip- 
ping", the hardened surface, after drying, will typically 

10 have a surface hardness within the range of from about 
20 up to about 40, as measured by Schmidt hammer. 
Additional dipping is also contemplated, with drying be- 
tween each dipping operation. Thus, the compressed 
fiber roll cover lends itself well to adjustment of surface 

15 hardness by rigidizer application, and thereby lends it- 
self well to tailoring the surface hardness for the partic- 
ular industrial use of the ceramic fiber roller. 

As has been noted hereinabove, particularly in con- 
nection with Fig. 3, the roll cover may have an inner, 

20 more flexible core covering the roller shaft, with an outer, 
more rigid outer cover. This may be achieved with an 
inner, compressed fiber core. It is to be understood that 
this inner fiber core may be a wrapped fiber core, 
achieved as by wrapping strips of blanket around the 

25 shaft. This core may be compressed, as by radial com- 
pression for a wrapped fiber core, or axial compression 
for a fiber core from discs. Compression for the core can 
be reduced compression, e.g., compressed at below 
about 60 percent. Such inner core may or may not con- 

30 tain one or more of lubricant, binder, or rigidizer. On this 
more flexible core there can be fabricated or placed a 
sleeve, as discussed hereinabove. Such also might be 
a more highly compressed fiber, e.g., compressed 
above about 60 percent, or a highly compressed fiber 

35 containing rigidizer or binder, or both. Particularly where 
the outer cover member is highly compressed fiber, it is 
to be understood that such may be used over a variety 
of core materials, e.g., including fiber board materials. 
In the service, the outer cover member may even serve 

40 as a recap on a commercial roller, including used rollers. 
Such manufacture will then combine the desirable heat 
insulation characteristic for both the inner and outer 
members, wnich may be combined with flexibility of- 
fered by the inner core, coupled with a desirable wear 

45 surface or the outer member. 

The following examples show ways in which the in- 
vention has been practiced. However, these examples 
should not be construed as limiting the invention. 

so EXAMPLE 1 

A commercial ceramic fiber, prepared by the blown 
melt ftberizing of a molten stream of a melt composed 
of 56 percent alumina and a balance essentially silica, 
55 is consolidated into blanket form by needling. The blan- 
ket contains fibers of varying lengths including short fib- 
ers having lengths from on the order of from 5.08 to 
1 0. 1 6 cm (2 to 4 inches) together with long fibers having 
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length up to 25.4 cm (10 inches). 

The fiber is 8-pound blanket having a thickness of 
2.54 cm (one inch). This blanket is used to prepare discs 
by stamping discs from Xhe blanket. The discs have a 
15.24 cm (six inches) outer diameter and a 7.78 cm (3 
1/16 inch) inner diameter over the flats of a hexagonal 
shaft. Thereafter 278 of these discs are accumulated 
onto the shaft, using 1/4 of the discs for each disc sec- 
tion. The steel-hexagonal shaft has a 7.62 cm (3 inch) 
outer diameter over the flats and was hollow for air cool- 
ing. The initial 1/4 section of discs is compressed 
against a fixed end plate for the roll, such as depicted 
in Fig. 5, at a pressure of about 65 percent. This section 
is then locked on the shaft and the second 1/4 section 
of discs is compressed at about 65 percent on the shaft 
and locked. After all 4 sections were similarly com- 
pressed, the resulting roll had an axial compressed cov- 
er length along the roll of 2.36 m (92 7/8 inches). 

The resulting dry cover was then dipped in a 40 per- 
cent solids silica sol (Nalco 2327, Nalco Chemical Com- 
pany) for a 45 minute soak. Afterwards the roll was dried 
for about 8 hours at 93°C (200°F). This same dip and 
dry procedure was repeated a second time, but the roll 
was dried for 12 hours at 149°C (300°F). The roll was 
then turned, i.e., machined for initial smoothing of the 
roll surface, then grinding to complete this operation, re- 
sulting in a roll having an outer roll diameter of 1 3. 1 8 cm 
(5 3/16 inches). 

This roll, plus a companion roll manufactured in the 
same manner, were then installed as a bottom pair of 
rolls in a vertical glass drawing machine containing 18 
pairs of rolls. In this application, the rollers proceeded 
for over two months of of commercial operation, free 
from any deleterious cracking or shrinkage, thereby 
demonstrating serviceability for these rolls in this appli- 
cation. 

EXAMPLE 2 

The commercial ceramic fiber employed was as de- 
scribed in Example 1 . The 8-pound blanket from this fib- 
er, having one inch thickness, was used to prepare discs 
by stamping. The discs had a 1 5.24 cm (6 inches) outer 
diameter and a 10.16 cm (4 inches) inner diameter. 
Thereafter, in the manner described in Example 1, a to- 
tal of 180 of these discs are accumulated onto a shaft 
to provide a resulting roll having an axial compressed 
cover length along the roll of 1 .524 m (60 inches). The 
shaft was a steel shaft, which was round in shape having 
a 10.15 cm (4 inches) outer diameter and was hollow 
for air or water cooling. Processing to this point provided 
an inner core of compressed ceramic fiber discs. 

The outer core of ceramic fiber was likewise pre- 
pared from 8-pound blanket discs having one inch thick- 
ness. These discs for the outer cover had a 25.4 cm (1 0 
inches) outer diameter and a 15.24 cm (6 inches) inner 
diameter to fit over the inner core. These outer cover 
discs were likewise compressed, and over the inner 



core, but after each quarter of the discs, a tire was in- 
serted along with the outer discs, thereby providing 
three tires for the roll. Both mullite and cordierite tires 
were used. The tires had a 26.67 cm (10 1/2 inches) 
s outer diameter and a 1 5.24 cm (6 inches) inner diame- 
ter. They also had a 3.81 cm (1 1/2 inch) width. As shown 
in Fig. 2, upon completion or compression of the outer 
ring, a steel push ring is placed against the end of the 
compressed outer fibers and a threaded nut is then tight- 
ened against the steel push ring to maintain the axial 
compression on this outer fiber ring. After completion of 
this outer cover, the resulting roll had an axial com- 
pressed cover length, including the three tires, of 1 .524 
m (60 inches). 

There was thereafter cast onto the outer cover a 
hardcoat layer. During coating, the outer surfaces of the 
tires were masked with pressure sensitive tape. The 
hardcoat employed was a commercial adhesive cement 
containing sodium silicate and aluminum oxide and 
available from Sauereisen Cements. This composition 
was cast onto the cover by pouring the hardcoat onto 
the cover and smoothing by hand toweling. The result- 
ing hardcoat cover was then dried at 149°C (300°F) for 
12 hours. The resulting roller, with water cooling, then 
proceeded through 24 hours of test operation. In the 
test, the roll was continuously rotated in a furnace at a 
temperature of 871 °C (1600°F) for 12 hours and then 
1204°C (2200°F) for 12 hours. After such testing, this 
double-layer roll with hardcoat outer layer and load 
bearing tires, was judged to be a highly-serviceable roll. 



Claims 

1 . A roller especially adapted for use in roller convey- 
ing articles, which articles are at substantially ele- 
vated temperature, or which articles are being con- 
veyed through a zone of substantially elevated tem- 
perature, which roller comprises an inner shaft hav- 
ing at least one dense and refractory, elevated tem- 
perature resistant annular insulating cover member 
of highly compressed ceramic fiber, including fibers 
of different lengths, with there being some fibers 
having lengths of at least about 5.08 cm (2 inches 
said fibers being compressed in an amount within 
the range of from about 50 percent to about 80 per- 
cent to a fiber density, basis dry fiber absent a bind- 
er, within the range of from about 0.256 to about 
0.80 g/cm 3 (about 16 to about 50 pounds per cubic 
foot). 

2. The roller of claim 1 , wherein said fiber is a ceramic 
fiber of silica with one or more of alumina, zirconia, 
chromia, or titania. 

3. The roller of claim 1 , wherein said fibers of different 
lengths include short fibers having lengths within 
the range of from 5.08 cm (2 inches) to about 1 0. 1 6 
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cm (4 inches) together with long fibers, including fib- 
ers having a length within the range of from about 
20.32 cm (8 inches) up to about 25.4 cm (1 0 inches) 

4. The roller of claim 1, wherein said annular cover 
member is compressed dry fiber compressed in an 
amount within the range of from about 55 percent 
to about 65 percent and said cover has a fiber den- 
sity basis dry fiber absent a binder, within the range 
of from about 0.288 to about 0.40 g/cm 3 (about 18 
to about 25 pounds per cubic foot). 

5. The roller of claim 1, wherein said annular cover 
member is compressed wet fiber compressed in an 
amount of from greater than 60 percent up to about 
80 percent and has a density, basis dry fiber absent 
a binder, within the range of from about 0.32 to 
about 0.64 g/cm 3 (about 20 to about 40 pounds per 
cubic foot). 

6. The roller of claim 1, wherein said annular cover 
member comprises compressed fiber plus one or 
more of colloidal silica, colloidal alumina, colloidal 
zirconia or siiane. 

7. The roller of claim 1 , wherein said cover member 
comprises fiber plus one or more of cement, starch, 
clay, calcium aluminate, latex materials or cellulosic 
substituents. 

8. The roller of claim 1 , wherein said cover member is 
highly axially compressed at least substantially ce- 
ramic fiber, said annular cover member being axi- 
ally compressed on saic inner shaft, said com- 
pressed cover providing a smooth and compressed, 
outer weight bearing roller fiber surface for contact 
with roller conveyed articles. 

9. The roller of claim 8, wherein saic inner shaft is a 
metal shaft comprised of iron or steel and said shaft 
is adapted for internal cooling. 

1 0. The roller of claim 1 , wherein said ceramic fiber con- 
sists of a major amount of silica-containing ceramic 
fiber with a minor amount comprising one or more 
of fiberglass, aluminum fiber, fibrous boron com- 
pounds or mineral wool. 

11. The roller of claim 1, wherein said roller comprises 
at least one ceramic or metal or fiber board annular 
load bearing member. 

12. The roller of claim 1, wherein said roller comprises 
a groove machined in said fiber and said groove has 
at least one load bearing castable member cast in 
said groove. 

13. The roller of claim 1, wherein said roller comprises 



an least one annular flexible spacer member axially 
pressed in place by said fiber. 

t 

14. The roller of claim 8, wherein said highly com- 
5 pressed fiber is at least substantially enveloped in 

a load bearing, refractory annular sleeve member. 

15. The roller cover of claim 1, wherein said annular, 
insulating cover member includes an inner, more 

10 flexible ceramic fiber core member which has an 
outer, more rigid and highly compressed outer ce- 
ramic fiber cover member. 

16. A roll cover comprising the highly compressed ce- 
1& ramie fiber of claim 1 . 

1 7. The method of preparing a roller especially, adapted 
for use in roller conveying articles, which method 
comprises: 

20 

(a) accumulating ceramic fiber; 

(b) establishing fiber discs from said accumu- 
lated fiber, said discs being substantially circu- 
lar and having an at least substantially centrally 

2s located aperture, therein; 

(c) assembling said fiber discs over a roller 
shaft, with at least said shaft occupying the ap- 
erture of said discs; and 

(d) compressing said discs assembled over 
30 said shaft in an amount within the range of from 

about 50 percent to about 80 percent to provide 
a fiber density for compressed discs on said 
shaft, basis dry fiber absent a binder, within the 
range of from about 0.256 to about 0.80 g/cm 3 
35 (about 16 to about 50 pounds per cubic foot) 

18. The method of claim 17, wherein said discs are 
compressed In an amount within the range of from 
about 60 percent to about 75 percent to provide a 

<o fiber density, basis dry fiber absent a binder, within 
the range of from about 0.32 to about 0.64 g/cm 3 
(about 20 to about 40 pounds per cubic foot). 

19. The method of claim 17, wherein said compressed 
45 discs are surface finished by one or more of grind- 
ing, burnishing or machining. 

20. The method of claim 17, wherein saic discs are as- 
sembled together by mechanical means to form a 

so fiber section of generally circular dimension having 
an at least substantially centrally located section 
aperture, and said sections are accumulated onto 
said roller shaft and compressed thereon. 

55 21 . The method of claim 1 7, further comprising impreg- 
nating said compressed discs on said shaft with ri- 
gidizer and drying the resulting impregnated discs. 
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22. The method of claim 21 , wherein said discs are first 
impregnated with rigidizer and then compressed. 

23. The method of claim 21 , wherein said discs are first 
compressed and then impregnated with rigidizer, 
which discs may be subsequently compressed. 

24. The method of claim 21 , wherein said discs are im- 
pregnated with colloidal rigidizer and the resulting 
discs are dried at a temperature below about 
500°C. for a time of up to about 24 hours. 

25. The method of claim 17, wherein said fiber discs 
accumulated on said shaft are first fiber discs, and 
said method further comprises: 

(e) establishing second fiber discs from accu- 
mulated ceramic fiber, said second discs being 
substantially circular and having an at least 
substantially centrally located aperture, therein 
conforming to the outer diameter of said first fib- 
er discs; 

(f) accumulating said second fiber discs onto 
said roller as a cover over said first fiber discs 
roller core member, said first fiber discs core 
member occupying the aperture of said second 
discs cover; and 

(g) highly compressing said second discs axi- 
ally over said core member to prepare a roller 
cover member. 



Patentanspruche 

1. Rolle, im speziellen zur Verwendung beim Rollen- 
fordern von Gegenstanden, wobei die Gegenstan- 
de unter deutlich erhohter Temperatur sind, Oder 
wobei die Gegenstande durch eine Zone mit deut- 
lich erhohter Temperatur befordert werden, wobei 
die Rolle einen inneren Schaft mit mindestens ei- 
nem dichten und hitzebestandigen, gegenuber er- 
hohter Temperatur bestandigen, ringformigen iso- 
lierenden Ummantelungselement aus hochkompri- 
mierter Keramikfaser, welche Fasem mit verschie- 
denen Langen enthalt, umfaBt, wobei damit zusam- 
men einige Fasem mit Langen von mindestens et- 
wa 5,08 cm (2 Zoll) vorliegen, wobei die Fasem in 
einer GroBenordnung im Bereich von etwa 50 Pro- 
zent bis etwa 80 Prozent, auf Basis der Trockenfa- 
ser ohne Bindemittel, auf eine Faserdichte im Be- 
reich von etwa 0,256 bis etwa 0,80 g/cm 3 (etwa 16 
bis etwa 50 Pound pro KubikfuB) komprimiert sind. 

2. Rolle nach Anspruch 1 , worin die Faser eine Kera- 
mikfaser aus Siliciumdioxid mit einem oder mehre- 
ren aus Aluminiumoxid, Zirkoniumoxid, Chromoxid 
Oder Titanoxid ist. 



3. Rolle nach Anspruch 1 , worin die Fasern mit ver- 
schiedenen Langen kurze Fasem mit Langen im 
Bereich von 5,08 cm (2 Zoll) bis etwa 10,16 cm (4 
Zoll) zusammen mit langen Fasern, die Fasern mit 

5 einer Lange im Bereich von etwa 20,32 cm (8 Zoll) 
bis zu etwa 25,4 cm (10 Zoll) umfassen, enthalten. 

4. Rolle nach Anspruch 1 , worin das ringformige Um- 
mantelungselement komprimierte Trockenfaser ist, 

10 die in einer GroBenordnung von etwa 55 Prozent 
bis etwa 65 Prozent komprimiert ist und worin die 
Ummantelung, auf Basis der Trockenfaser ohne 
Bindemittel, eine Faserdichte im Bereich von etwa 
0,288 bis etwa 0,40 g/cm 3 (etwa 18 bis etwa 25 

'5 Pound pro KubikfuB) hat. 

5. Rolle nach Anspruch 1 , worin das ringformige Um- 
mantelungselement komprimierte Feuchtfaser ist, 
die in einer GroBenordnung von groBer 60 Prozent 

20 bis etwa 80 Prozent komprimiert ist und auf Basis 
der Trockenfaser ohne Bindemittel, eine Dichte im 
Bereich von etwa 0,32 bis etwa 0,64 g/cm 3 (etwa 
20 bis etwa 40 Pound pro KubikfuB) hat. 

25 6. Rolle nach Anspruch 1, worin das ringformige Um- 
mantelungselement eine komprimierte Faser plus 
eines Oder mehrere aus kolloidalem Siliciumoxid, 
kolloidalem Aluminiumoxid, kolloidalem Zirkonium- 
oxid Oder Silan umfaBt. 

30 

7. Rolle nach Anspruch 1 , worin das Ummantelungs- 
element Faser und eines oder mehrere aus Ze- 
ment, Starke, Ton, Calciumaluminat, Latexmateria- 
lien oder Cellulosesubstitute umfaBt. 

35 

8. Rolle nach Anspruch 1 , worin das Ummantelungs- 
element axial hoch komprimierte, im wesentlichen 
keramische Faser ist, wobei das ringformige Um- 
mantelungselement axial auf dem inneren Schaft 

40 komprimiert ist, wobei die komprimierte Ummante- 
lung eine glatte und komprimierte auBere Lastauf- 
nahmefaserrollenoberflache fur den Kontakt mit 
Gegenstanden, die von der Rolle befordert werden, 
bereitstellt. 

45 

9. Rolle nach Anspruch 8, worin der innere Schaft ein 
Metallschft ist, der aus Eisen oder Stahl besteht, 
und worin der Schaft fur eine innere Kuhlung aus- 
gelegt ist. 

so 

10. Rolle nach Anspruch 1 , worin die Keramikfaser aus 
einer Hauptmenge von Siliciumoxid enthaltender 
Keramikfaser mit einer kleineren Menge, umfas- 
send eines oder mehrere aus Fiberglas, Aluminium- 

55 faser, faserfdrmige Borverbindungen oder Mineral- 
wolle, besteht. 

11. Rolle nach Anspruch 1 , worin die Rolle mindestens 
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ein ringformiges tragendes Element aus Keramik- 
oder Metall- odor Faserplatt en material umfaBt. 

12. Rolle nach Anspruch 1, worin die Rolle eine Rille 
umfaBt, die in die Faser eingearbeitet ist und worin s 
die Rille mindestens ein formbares Lastaufnahme- 
element aufweist, das in die Rille geformt ist. 

13. Rolle nach Anspruch 1, worin die Rolle mindestens 

ein ringformiges, flexibles Abstandhalteelement 10 
umfaBt, das durch die Faser axial an Ort und Stelle 
gepreBt wird. 

14. Rolle nach Anspruch 8, worin die stark komprimier- 

te Faser mindestens im wesentlichen in ein lastauf- is 
nehmendes hitzebestandiges ringformiges Umhul- 
lungselement eingekleidet ist. 

15. Rollenummantelung nach Anspruch 1, worin das 
ringformige isolierende Ummantelungselement ein 20 
inneres, flexibleres Keramikfaserkemelement um- 
faBt, das ein auBeres steiferes und hoch kompri- 
miertes auBeres Keramikfaserummantelungsele- 
ment umfaBt. 

25 

16. Rollenummantelung, umfassend die hoch kompri- 
mierte Keramikfaser von Anspruch 1. 

17. Verfahren zum Herstellen einer Rolle, die speziell 

fur die Verwendung bei Rollenfordern von Gegen- 30 
standen eingerichtet ist, wobei das Verfahren um- 
faBt: 

(a) Akkumulieren von Keramikfasem; 

(b) Herstellen von Faserscheiben aus der ak- 35 
kumulierten Faser, wobei die Scheiben im we- 
sentlichen kreisfdrmig sind und ein zumindest 

im wesentlichen zentral angeordnetes Loch 
darin aufweisen; 

(c) Anordnen der Faserscheiben auf einem 40 
Rollenschaft, wobei wenigstens der Rollen- 
schaft das Loch dieser Scheiben besetzt; und 

(d) Komprimieren der auf dem Schaft angeord- 
neten Scheiben in einer GroBenordnung von 
etwa 50 Prozent bis etwa 80 Prozent, urn eine *s 
Faserdichte der komprimierten Scheiben auf 
dem Schaft, auf Basis der Trockenfaser ohne 
Bindemittel, im Bereich von etwa 0,256 bis et- 
wa 0,80 g/cm 3 (etwa 16 bis etwa 50 Pound pro 
KubikfuB) bereitzustellen. so 

18. Verfahren nach Anspruch 17, worin die Scheiben in 
einem AusmaB im Bereich von etwa 60 Prozent bis 
etwa 75 Prozent komprimiert werden, urn eine Fa- 
serdichte, auf Basis der Trockenfaser ohne Binde- ss 
mittel, im Bereich von etwa 0,32 bis etwa 0,64 g/ 
cm 3 (etwa 20 bis etwa 40 Pound pro KubikfuB) be- 
rertzustellen. 



1 9. Verfahren nach Anspruch 1 7, worin die komprimier- 
ten Scheiben durch eines Oder mehr aus Schleifen, 
Polieren Oder maschinelles Bearbeiten oberfla- 
chenbehandelt werden. 

20. Verfahren nach Anspruch 17, worin die Scheiben 
durch mechanische Mittel aneinandergefugt wer- 
den, urn einen Faserabschnitt mit im allgemeinen 
ringformiger Abmessung zu ergeben, der ein zu- 
mindest im wesentlichen zentrales Abschnittsloch 
aufweist und worin die Abschnitte auf dem Rollen- 
schaft angeordnet werden und darauf komprimiert 
werden. 

21. Verfahren nach Anspruch 17, weiterhin umfassend 
Impragnieren der komprimierten Scheiben auf dem 
Schaft mit einem Versteifungsmittel und Trocknen 
der resultierenden impragnierten Scheiben. 

22. Verfahren nach Anspruch 21, worin die Scheiben 
zuerst mit einem Versteifungsmittel impragniert und 
dann komprimiert werden, 

23. Verfahren nach Anspruch 21 , worin die Scheiben 
zuerst komprimiert werden und dann mit einem Ver- 
steifungsmittel impragniert werden, wobei die 
Scheiben nachfolgend komprimiert werden kon- 
nen. 

24. Verfahren nach Anspruch 21 , worin die Scheiben 
mit einem kolloidalen Versteifungsmittel impra- 
gniert werden und die resultierenden Scheiben bei 
einer Temperatur unter etwa 500 °C fur eine Zeit 
von bis zu etwa 24 Stunden getrocknet werden. 

25. Verfahren nach Anspruch 17, worin die auf dem 
Schaft angeordneten Faserscheiben erste Faser- 
scheiben sind und worin das Verfahren weiterhin 
umfaBt: 

(e) Herstellen von zweiten Faserscheiben aus 
akkumulierter Keramikfaser, wobei die zweiten 
Scheiben im wesentlichen ringformig sind und 
ein zumindest im wesentlichen zentral ange- 
ordnetes Loch aufweisen, wobei sie darin dem 
auBeren Durchmesser der ersten inneren Fa- 
serscheiben entsprechen; 

(f) Akkumulieren der zweiten Faserscheiben 
auf der Rolle als eine Ummantelung Qber dem 
ersten Faserscheibenrollenkernelement, wo- 
bei das erste Faserscheibenkernelement das 
Loch der zweiten Scheibenummantelung be- 
setzt; und 

(g) starkes Komprimieren der zweiten Faser- 
scheiben, axial uber dem Kernelement, urn ein 
Rollenummantelungselement herzustellen. 
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Revendications 

1 . Rouleau sp6cialement adapts pour ('utilisation dans 
des articles de transport par rouleau, ces articles 
etant k temperature substantiellement 6lev6e, ou 
bien ces articles etant transport's au travers d'une 
zone k temperature, substantiellement 6lev6e, ce 
rouleau comprenant un axe interne ayant au moins 
un element recouvrant isolant annulaire resistant k 
temperature 6levee, r6fractaire et dense en fibre 
ceramique hautement compress6e, incluant des fi- 
bres de differentes longueurs, dont certaines fibres 
ont des longueurs d'au moins environ 5,08 cm (2 
pouces), lesdites fibres etant compressees en une 
proportion dans la gamme d'environ 50 % k environ 
80 % jusqu'& une densite de fibres, sur la base 
d'une fibre s£che en I'absence de liant, dans la 
gamme d'environ 0,256 k environ 0,80 g/cm 3 (en- 
viron 16 k environ 50 livres par pied cube). 

2. Rouleau selon la revendication 1 , dans lequel ladite 
fibre est une fibre ceramique en silice avec un ou 
plusieurs ingredients parmi I'afumine, I'oxyde de zir- 
conium, I'oxyde de chrome et I'oxyde de titane. 

3. Rouleau selon la revendication 1 , dans lequel les- 
dites fibres de differentes longueurs incluent des fi- 
bres courtes ayant des longueurs dans la gamme 
de 5,08 cm (2 pouces) k environ 10,16 cm (4 pou- 
ces), avec des fibres longues incluant des fibres 
ayant une longueur dans la gamme d'environ 20,32 
cm (8 pouces) jusqu'& environ 25,4cm (1 0 pouces). 

4. Rouleau selon la revendication 1 , dans lequel ledit 
6l6ment recouvrant annulaire est une fibre s^che 
compressee, compressee k un taux dans la gamme 
d'environ 55 % k environ 65 %, et ledit element re- 
couvrant a une densite de fibres, sur la base d'une 
fibre s£che en I'absence de liant, dans la gamme 
d'environ 0,288 k environ 0,40 g/cm 3 (environ 18 k 
environ 25 livres par pied cube). 

5. Rouleau selon la revendication 1 , dans lequel ledit 
element recouvrant annulaire est une fibre s£che 
compressee, compressee k un taux sup6rieur k 60 
% jusqu'& environ 80 %, et a une densite, sur la ba- 
se d'une fibre s£che en I'absence de liant, dans la 
gamme d'environ 0,32 k environ 0,64 g/cm 3 (envi- 
ron 20 k environ 40 livres par pied cube). 

6. Rouleau selon la revendication 1, dans lequel ledit 
element recouvrant annulaire comprend une fibre 
compressee plus un ou plusieurs ingredients parmi 
la silice colioTdale, I'alumine colloldale, I'oxyde de 
zirconium colloidal et un silane. 

7. Rouleau selon la revendication 1, dans lequel ledit 
element recouvrant comprend une fibre plus un ou 



plusieurs ingredients parmi le ciment, Famidon, I'ar- 
gile, I'atuminate de calcium, les matures en latex et 
les substituants ceilulosiques. 

5 8. Rouleau selon la revendication 1 , dans lequel ledit 
element recouvrant est une fibre au moins substan- 
tiellement ceramique hautement compressee axia- 
lement, ledit element recouvrant annulaire etant 
compresse axialement sur ledit axe interne, ledit 

10 6l6ment recouvrant compress6 foumissant une 
surface de fibre lisse et compressee pour rouleau 
portant un poids exterieur, pour le contact avec des 
articles transports par rouleau. 

*s 9. Rouleau selon la revendication 8, dans lequel ledit 
axe interne est un axe metallique constitue de fer 
ou d'acier, et ledit axe est adapte pour un refroidis- 
sement interne. 

20 10. Rouleau selon la revendication 1 , dans lequel ladite 
fibre ceramique est constitu6e d'une quantite ma- 
jeure de fibre ceramique contenant de la silice, avec 
une quantite mineure comprenant un ou plusieurs 
ingredients parmi la fibre de verre, la fibre d'alumi- 

25 nium, les composes fibreux du bore et la laine mi- 
n6rale. 

11 . Rouleau selon la revendication 1 , ledit rouleau com- 
prenant au moins un element porteur de charge an- 

30 nulaire en ceramique ou en metal ou en panneau 
de fibres. 

12. Rouleau selon la revendication 1 , ledit rouleau com- 
prenant une rain u re usinee dans ladite fibre, et la- 
ss dite rainure ayant au moins un element porteur de 

charge coulable couie dans ladite rainure. 

1 3. Rouleau selon la revendication 1 , ledit rouleau com- 
prenant au moins un element espaceur annulaire 

40 flexible appuye axialement en place par ladite fibre. 

14. Rouleau selon la revendication 8, dans lequel ladite 
fibre hautement compressee est au moins substan- 
tiellement envelopp6e dans un element manchon 

45 annulaire refractaire porteur de charge. 

15. Rouleau selon la revendication 1, dans lequel ledit 
element recouvrant annulaire isolant inclut un ele- 
ment de coeur interne en fibre ceramique plus flexi- 

50 ble qui a un element recouvrant externa en fibre ce- 
ramique exteme hautement compressee et plus ri- 
gide. 

16. Element recouvrant pour rouleau comprenant la fi- 
55 bre ceramique hautement compressee selon la re- 
vendication 1 . 

17. Precede de preparation d'un rouleau sp6cialement 
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adaptd pour i'utilisation dans des articles de trans- 
port par rouleau, ce proc6d6 comprenant : 

(a) Paccumulation d'une fibre c6ramique ; 

(b) I'etablissement de disques de fibres k partir 
de ladite fibre accumul6e, lesdits disques etant 
substantiellement circulaires et ayant une 
ouverture situ6e au moins substantiellement 
centralement, dans ceux-ci ; 

(c) I'assemblage desdits disques de fibres sur 
un axe de rouleau, au moins ledit axe occupant 
I'ouverture desdits disques ; et 

(d) la compression desdits disques assembles 
sur ledit axe k un taux dans la gamme d'environ 
50 % k environ 80 % pour fournir une density 
de fibres pour les disques compresses sur ledit 
axe, sur la base d'une fibre sfeche en I'absence 
de liant, dans la gamme d'environ 0,256 k en- 
viron 0,80 g/cm 3 (environ 16 k environ 50 livres 
par pied cube). 

18. Procede selon la revendication 17, dans lequel les- 
dits disques sont compresses k un taux dans la 
gamme d'environ 60 % k environ 75 % pour fournir 
une density de fibres, sur la base d'une fibre sSche 
en Tabsence de liant, dans la gamme d'environ 0,32 
k environ 0,64 g/cm 3 (environ 20 k environ 40 livres 
par pied cube). 

19. Procede selon la revendication 17, dans lequel les- 
dits disques compresses sont finis en surface par 
un ou plusieurs precedes parmi le broyage, le bru- 
nissage et Pusinage. 

20. Proc6d6 selon la revendication 17, dans lequel les- 
dits disques sont assembles ensemble par un 
moyen mecanique pour former une section de fi- 
bres de dimension generalement circulate ayant 
une ouverture de section situ£e au moins substan- 
tiellement centralement, et lesdites sections sont 
accumuiees sur ledit axe de rouleau et compres- 
sives sur celui-ci. 

21. Procede selon fa revendication 17, comprenant en 
outre P impregnation desdits disques compresses 
sur ledit axe avec un agent rigidifiant et le sechage 
des disques impr6gn6s resultants. 

22. Procede selon la revendication 21 , dans lequel les- 
dits disques sont d'abord impr6gnes avec un agent 
rigidifiant puis compresses. 

23. Procede selon la revendication 21 , dans lequel les- 
dits disques sont d'abord compresses puis impr6- 
gnes avec un agent rigidifiant, ces disques pouvant 
etre compresses ensuite. 

24. Procede selon la revendication 21 , dans lequel les- 



dits disques sont impr6gn6s avec un agent rigidi- 
fiant colloidal et les disques obtenus sont seches k 
une temperature inf6rieure k environ 500 °C pen- 
dant une duree allant jusqu'St environ 24 heures. 

5 

25. Proc6de selon la revendication 17, dans lequel les- 
dits disques de fibres accumuies sur ledit axe sont 
les premiers disques de fibres, et ledit procede 
comprend en outre : 

10 

(e) retabiissement de seconds disques de fi- 
bres k partir d'une fibre ceramique accumuiee, 
lesdits seconds disques etant substantielle- 
ment circulaires et ayant une ouverture situ6e 

is au moins substantiellement centralement dans 

ceux-ci, 6pousant le diametre externe desdits 
premiers disques de fibres ; 

(f) Paccumuiation desdits seconds disques de 
fibres sur ledit rouleau en tant qu'eiement re- 

20 couvrant sur ledit element de coeur du rouleau 

k premiers disques de fibres, ledit element de 
coeur k premiers disques de fibres occupant 
I'ouverture dudit 6l6ment recouvrant k seconds 
disques ; et 

25 (g) la haute compression desdits seconds dis- 

ques axialement sur ledit element de coeur 
pour preparer un 6l6ment recouvrant pour rou- 
leau. 
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